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(57) ABSTRACT 

Novel calcium-independent phospholipases A, genes 
encoding the same; an antibody against them; an inherent 
promoter or a regulator gene which comprises a base 
sequence occurring in intron and inducing site-specific 
expression in response to an external stimulus; a method of 
expressing a target protein in response to an external stimu 
lus; and an organism having this gene transferred thereinto. 
Novel calcium-independent phospholipases A. having an 
amino acid sequence represented by SEQID NO: 1, 3 or 5 
or an amino acid sequence derived from Such an amino acid 
sequence by the Substitution, deletion or addition of one or 
more amino acids; a gene having a base sequence occurring 
in an intron and being capable of initiating RNA transcrip 
tion due to an external stimulus Such as a stimulus with 
kainic acid or an electrical stimulus; a method of regulating 
expression by using the gene; and an organism having the 
gene transferred thereinto. 

1 Claim, 15 Drawing Sheets 
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CALCUM-INDEPENDENT 
PHOSPHOLIPASES A GENES THEREOF 

AND PROMOTER OF THE SAME 

This application is a 35 U.S.C. 371 National Stage entry 
of PCT Application Ser. No. PCT/JP01/06071, filed Jul. 13, 
2001, that claims the benefit of foreign priority under 35 
U.S.C. 119(a)-(d) from Japanese Application No. 2001 
045938, filed Feb. 22, 2001, the entireties of which are 
incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to a calcium-independent 
novel phospholipase A2 (having a phospholipase A1 activity 
as well) and, more particularly, it relates to a novel phos 
pholipase A2 which is a calcium-independent phospholipase 
A2, is a phospholipase A2 expressed specifically in hippoc 
ampus by an external stimulation Such as stimulation by 
kainic acid or electric stimulation and has an amino acid 
sequence described in SEQID NO: 1, NO. 5 or NO: 8 of the 
Sequence Listing or an amino acid sequence where one or 
more amino acid(s) in the amino acid sequence is/are 
substituted with other amino acid(s) or deficient or one or 
more amino acid(s) is/are added thereto. 
The present further relates to gene having a base sequence 

existing in intron where the base sequence is able to make 
the initiation of transcription of RNA specifically to hippoc 
ampal dentate gyrus by external stimulation Such as kainic 
acid stimulation or electric stimulation possible, to a method 
for regulating the expression using the same and to a living 
thing into which the same is introduced. 

BACKGROUND OF THE INVENTION 

In the gene of eukaryotes, there are many cases where 
genetic information stipulating the amino acid sequence of 
protein is interrupted. A moiety having the genetic informa 
tion of amino acid sequence of protein is called exon while 
a moiety having no genetic information of amino acid 
sequence is called intron. After an mRNA precursor is 
formed by a transcription of genetic DNA, it is subjected to 
a splicing so that an intron moiety is cut off whereby mature 
mRNA is resulted. 

It has not been clarified yet why such an intron moiety is 
present in eukaryotes. However, it has been presumed that, 
in many cases, one exon is coded as a specific domain 
(functioning region) of protein and, when new protein 
having the same function is needed during the process of 
development, necessary protein is able to be produced by a 
combination of different exons. 

With regard to a splicing of the mRNA precursor before 
being Subjected to the splicing, there has been also known 
the case where not only intron is cut off but also exon moiety 
is cut off to give mRNA coding for different protein having 
the function of the same type. 

For example, calcitonin gene has six exons—A, B, C, D, 
calcitonin CCP and CGRP (calcitonin gene related peptide). 
Exon A and exon B are non-translated region while trans 
lated region is other four exons. When a transcription is 
carried out in nucleus of cell, all exons are included but a 
process of the splicing varies depending upon organs. For 
example, in thyroid C cells, exon of the sixth CGRP is also 
spliced and, as a result, protein of the translated product 
becomes a peptide comprising C-D-calcitonin CCP mainly 
exhibiting an action of reducing a serum Ca. In hypotha 
lamic cells, exon of the fifth calcitonin CCP is also spliced 
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2 
and, as a result, protein of the translated product becomes a 
peptide comprising C-D-CGRP mainly playing a role of 
regulation of pain and autonomous activity. 
When an exon moiety is divided into Some as such, it is 

possible to produce different proteins where several exons 
are bonded if necessary. Although it has been explained to 
divide an exon for Such a purpose, there has been almost no 
clarification yet for the necessity of intron except the prepa 
ration of an exon moiety. It has been known that many of 
introns have sequences of 5'-GT and AG-3' at the terminals 
and that there is an intermediate region abundant in pyri 
midine and it has been believed that a splicing is carried out 
by recognizing those sequences at both terminals. 

Phospholipase A2 is widely distributed in mammals and 
microbes and it is mostly a membrane-bound enzyme and 
participates in metabolism of membrane phospholipids. A 
cytosolic phospholipase A2 (cPLA2C) of 85 kDa is a kind 
of phospholipase A2 and cuts out arachidonic acid mostly 
from membrane phospholipids producing physiologically 
active Substances by arachidonic acid cascades such as 
prostaglandin, thromboxane, leukotriene, etc. derived from 
arachidonic acid. It has been also known that the liberated 
arachidonic acid participates in various nervous functions in 
the brain and, until now, the present inventors have shown 
by a northern blot technique and an in situ hybridization that 
cPLA2 C. is abundantly expressed in cranial nerve cells. 
On the other hand, kainic acid is a kind of amino acid and 

has been isolated as an anthelmintic component in Digenea 
simplex. Since kainic acid has a chemical structure similar 
to glutamic acid, it has been known as a substance binding 
to a glutamic acid receptor in the brain and the nerve cells 
of animals resulting in a neuron exciting action. 

In order to check the function of phospholipase A2 in the 
brain, the present inventors have applied kainic acid stimu 
lation or electric stimulation thereto and found a novel 
phospholipase A2 (455 amino acids; molecular weight: 
about 50 K) which transiently expresses being limited to 
dentate gyrus of hippocampus. This enzyme is a partial 
protein initiating from the 308th methionine of a cytosolic 
phospholipase A2a (85 K) and, since it also expresses in 
genetically defective mouse of the said enzyme, it contains 
a specific promoter which site-specifically expresses in 
response to stimulation. Although this enzyme is not present 
under a non-stimulated State, it is expressed by electric 
stimulation and kainic acid stimulation and, unlike the 
conventional phospholipase A2, it is independent upon 
calcium unlike the conventional phospholipase A2, produces 
eicosanoid, regulates a cerebral function and participates in 
denaturation, apoptosis and regeneration of nerve cells 
whereby it is believed to be a molecule holding the key to 
those cerebral functions. 

Further, this novel phospholipase A2 (455 amino acids: 
molecular weight: about 50 K) is a partial protein initiating 
from the 308th methionine of a known cytosolic phospho 
lipase A2a (85 K), a promoter region specific for expressing 
this protein is present in the intron moiety immediately 
before that and the present inventors have found that, in the 
intron, there is an intron having a function of making the 
initiation of transcription of RNA possible. Under a usual 
state, this intron has no function of initiating the transcrip 
tion of RNA. However, when a certain condition is set, it has 
a function of initiating the transcription of RNA not from the 
inherent transcription position but from the moiety of the 
base sequence of this intron. 
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DISCLOSURE OF THE INVENTION 

The present invention provides a calcium-independent 
novel phospholipase A2 (455 amino acids; molecular 
weight: about 50 K), gene coding therefor and antibody 
against that. 
The present invention further provides an intrinsic pro 

moter or regulatory gene comprising a base sequence exist 
ing in intron and site-specifically expressing in response to 
external stimulation. The present invention furthermore pro 
vides a method for expressing a desired protein in response 
to an external stimulation and to a living thing into which 
that is introduced. 

The present invention still further provides a method for 
specifically investigating the nerve stem cells since the 
KIDS cpLA2 of the present invention is specifically 
expressed in nerve stem cells. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a picture (as a Substitute for a drawing) showing 
the result of a northern blotting using various sites of cIA2 
as probes. The upper column of FIG. 1 shows a base 
sequence of clLA2. A, B, C and D show the probes. The 
middle column of FIG. 1 is the case where no kainic acid 
treatment is carried out (KA(-)) and the lower column of 
FIG. 1 is the case of after 3 hours from the kainic acid 
treatment (KA(+), 3h). 

FIG. 2 is a picture (as a Substitute for a drawing) showing 
the result where hippocampus and cerebellum were sub 
jected to a northern blotting with a lapse of time. The left 
side of FIG. 2 is hippocampus while the right side thereof is 
cerebellum. In each of them are shown the blots after 0 hour, 
0.5 hour, 3 hours, 8 hours, 14 hours and 18 hours from the 
kainic acid treatment. 

FIG. 3 is a picture (as a Substitute for a drawing) showing 
the result of an in situ hybridization in the brain of rat. The 
left side of FIG. 3 is the result of a cross section of the brain 
while the right side thereof is that from a vertical section of 
the brain. In FIG. 3, the parts which are in black are colored 
parts. 

FIG. 4 is a picture (as a substitute for a drawing) where 
the part of dentate gyrus of hippocampus in the result of FIG. 
3 is enlarged. The left side of FIG. 4 is the result where no 
kainic acid treatment was carried out while the right side 
thereof is that after 3 hours from the kainic acid treatment. 

FIG. 5 is a picture (as a substitute for a drawing) showing 
the result of confirmation of expression of the desired 
protein by an immunohistochemical analysis using an anti 
body specifically recognizing KIDS clLA2 of the present 
invention. The left side of the upper column of FIG. 5 is the 
case where no kainic acid treatment was carried out while 
the right side thereof is the case of 3 hours after the kainic 
acid treatment. The left side of the lower column of FIG. 5 
is the control where no treatment with an anti-KIDS cBLA2 
antibody (IgG) was carried out. The right side of the lower 
column of FIG. 5 is the result of chromatography in the 
absence of an anti-KIDS cFLA2 antibody (IgG) after 3 
hours from the kainic acid treatment ((-) at the left side of 
the right side, lower column, FIG. 5) and in the presence of 
that ((+) at the right side thereof). 

FIG. 6 is a picture (as a Substitute for a drawing) showing 
the result of investigation of expression after integration of 
cDNA coding for cRLA2C. and KIDS clLA2 of the present 
invention with an expression vector pTracerEF. In FIG. 6, 
the lane 1 is the case of a control vector, the lane 2 is the case 
of cFLA2C/pTracerEF and the lane 3 is the case of KIDS 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
cPLA2/pTracerEF. In FIG. 6, the left side is the case where 
an anti-V5 epitope IgG was used, the middle is the case 
where an anti-cPLA2C. IgY was used and the right side is the 
case where an anti-KIDS clLA2 IgY was used. 

FIG. 7 shows the result of enzymatic activity of KIDS 
cPLA2 and cFLA2C. of the present invention. In FIG. 7, the 
left side is that for KIDS cFLA2 of the present invention 
while the right side is that for cRLA2C. There were used 
1-Pam-2-Cysarachidonoyl-PC (black dots (O)), 1-Pam 
2-Cyslinoleoyl-PC (black triangles (A)), 1-Pam-2- 
'Cysoleoyl-PC (black squares ()) and 1-Pam-2-Cys 
palmitovl-PC (asterisks (*)) as the substrates. 

FIG. 8 shows the result of the test of calcium dependency 
of KIDS cLA2 and cFLA2C. of the present invention on 
enzymatic activity using 1-Pam-2-Cysarachidonoyl-PC 
as a substrate. The solid lines in FIG. 8 are the case of KIDS 
cPLA2 of the present invention while the broken lines 
therein are the case of cBLA2C. In each of them, the black 
dots (O) are the data in the absence of EDTA Ca while the 
open circles (O) are those in the presence of EDTA-Ca. 
FIG.9 shows the result given in the above FIG. 8 in terms 

of a relative ratio. 
FIG. 10 is a picture (as a substitute for a drawing) showing 

the result of investigation of expression of KIDS cFLA2 of 
the present invention in a mouse defective of cpLA. In FIG. 
10, the upper column is that for (+/-) of a knockout mouse 
while the lower column is that for (-/-) of a knockout 
mouse. In FIG. 10, the left side is that where no kainic acid 
treatment was carried out (KA(-)) while the right side is that 
after 3 hours from the kainic acid treatment (KA (+)). 

FIG. 11 illustrates the state of expression of cFLA2 and 
KIDS cFLA2. In FIG. 11, the upper column schematically 
shows exon and intron of cBLA2 in genomic gene. 

FIG. 12 shows a numbering for a base sequences from the 
first base of intron immediately before exon containing 
"Met-308 of rat (upper column), mouse (middle column) 
and human being (lower column) in which the base where 
from an exon region of the full-length cFLA2 starts is named 
1. The rat sequence is represented by SEQ ID NO: 13 
(nucleotides 1 to 630 of SEQ ID NO: 13 correspond to rat 
nucleotides -630 to -1 of FIG. 12) and SEQ ID NO: 6 
(nucleotides 1 to 130 of SEQ ID NO: 6 correspond to rat 
nucleotides +1 to +130 of FIG. 12). The mouse sequence is 
represented by SEQID NO: 14 (nucleotides 1 to 739 of SEQ 
ID NO: 14 correspond to mouse nucleotides -638 to +101) 
and SEQID NO: 9 (nucleotides 107 to 133 of SEQID NO: 
9 correspond to mouse nucleotides +102 to +128). The 
human being sequence is represented by SEQ ID NO: 15 
(nucleotides 1 to 207 of SEQ ID NO: 15 correspond to 
human nucleotides -673 to -467 of FIG. 12), SEQ ID NO: 
12 (nucleotides 1 to 560 of SEQ ID NO: 12 correspond to 
nucleotides -466 to +94 of FIG. 12), and SEQ ID NO: 2 
(nucleotides 96 to 122 of SEQ ID NO: 2 correspond to 
nucleotides +95 to +121). 

FIG. 13 is a picture (as a substitute for a drawing) showing 
the result of investigation of expression of KIDS clLA 2 of 
the present invention using nerve stem cells and mature 
nerve cells. In FIG. 13, the upper column is nestin as a 
control, the middle column is the case where nerve stem 
cells were used and the lower column is the case where 
mature cells of nerve were used. Pictures on the left side (A) 
show the positions of each of the cells, pictures on the 
middle (B) are coloration showing the expression of KIDS 
cPLA 2 of the present invention and pictures at the right side 
are those where A at the left side and B at the middle were 
piled to confirm the positions in both. 
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FIG. 14 is a picture (as a Substitute for a drawing) showing 
the result of investigation of expression of KIDS cIA 2 of 
the present invention using nerve stem cells by means of 
stimulation with kainic acid, with kainic acid and CNQX 
and with glutamic acid. In FIG. 14, the probe used is 
P90-P27 of 252 bp in the upper column, P19-P27 of 290 bp 
in the second column and G3 PDH and nestin in the lower 
two columns as controls. The lowermost picture of FIG. 14 
shows the initiation positions for transcription of KIDS 
cPLA 2 at the 5'-side and sequential positions of the probes 
used in the upper two columns in FIG. 14. The lanes in FIG. 
14 are control and stimulations by kainic acid (KA(10 uM)), 
by kainic acid and CNQX (KA(10 uM)+CNQX (20 uM)) 
and by glutamic acid (Glu (50 uM)) from the left side. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The present invention relates to a calcium-independent 
novel phospholipase A2 and, more particularly, it relates to 
a calcium-independent and hippocampus-specific phospho 
lipase A2 which is a phospholipase A2 having an amino acid 
sequence described in SEQID NO: 1, NO. 5 or NO: 8 of the 
Sequence Listing or an amino acid sequence where one or 
more amino acid(s) in the amino acid sequence is/are 
substituted with other amino acid(s) or deficient or one or 
more amino acid(s) is/are added thereto, to gene coding 
therefor and an antibody where full length or fragment 
thereof is an antigen. 

The present further relates to gene having a base sequence 
existing in intron where the base sequence is able to make 
the initiation of transcription of RNA by external stimulation 
Such as kainic acid stimulation or electric stimulation pos 
sible and, more particularly, it relates to gene which is able 
to make the initiation of transcription of RNA possible in a 
site-specific manner. Preferred examples of the gene of the 
present invention are genes having the base sequence 
described in SEQ ID NO: 12, NO: 13 or NO: 14 of the 
Sequence Listing and having the base sequence comprising 
a partial sequence where a part thereof is deleted, added or 
substituted. 
The present invention further relates to a promoter having 

a base sequence existing in intron and being able to make the 
initiation of transcription of RNA by external stimulation 
Such as kainic acid stimulation or electric stimulation pos 
sible and, more particularly, it relates to the above-men 
tioned promoter where the initiation of transcription of RNA 
is in a site-specific manner and to a regulatory gene having 
a regulatory element at the upper stream of the said pro 
moter. 

The present invention furthermore relates to a process 
wherein any of the above-mentioned gene, the above-men 
tioned promoter or the above-mentioned regulatory gene is 
introduced into the upper stream of the gene coding for 
protein to initiate the transcription of RNA by external 
stimulation Such as kainic acid stimulation or electric stimu 
lation preferably in a site-specific manner whereby the said 
protein is expressed in response to the external stimulation 
and to a living thing wherein any of the above-mentioned 
gene, the above-mentioned promoter and the above-men 
tioned regulatory gene is introduced into the upper stream of 
the gene coding for protein. 

The present invention still further relates to a method for 
a specific investigation of nerve stem cells by expression of 
KIDS clLA 2 of the present invention. Thus, the present 
invention relates to a method for the detection or the 
identification of nerve stem cells by detecting or identifying 
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6 
the mRNA coding for a calcium-independent and novel 
phospholipase A2 (to be more specific, a phospholipase A2 
which is calcium-independent and hippocampus-specific 
and has an amino acid sequence described in SEQ ID NO: 
1, NO. 5 or NO: 8 of the Sequence Listing or an amino acid 
sequence where one or more amino acid(s) is/are substituted 
with other amino acid or deleted or one or more amino 
acid(s) is/are added) by stimulating the nerve cells by 
external stimulation. 

During a course of the study for investigating the function 
of phospholipase A2 in the brain, the present inventors 
prepared slices of the brain of rat into which kainic acid was 
intraperitoneally injected and histochemically checked the 
expression of mRNA using cBLA2 as a probe (searching 
element). For the selection of a probe, confirmation was 
carried out by means of a northern blotting usually using 
different sites of the cI A2 whereupon it was found that, 
when a specific site (5'-terminal) was used, mRNA having a 
shorter length (about 1.8 kilo base pairs) than cFLA2 was 
induced. 

Result of the northern blotting is shown in FIG. 1 as a 
picture which is a Substitute for a drawing. The upper 
column of FIG. 1 shows a base sequence of clLA2. The left 
end is a translation initiation codon (ATG) and the parts used 
as a probe are shown by A, B, C and D. Thus, probe A is a 
part from BamHI to Ball, probe B is a part from Rsal to 
RsaIBalI, probe C is a part from Rsal to Ball and probe D 
is a part from Rsal to termination codon (TGA). 
The middle column of FIG. 1 is the case where no kainic 

acid treatment was carried out (KA(-)). The lower column 
of FIG. 1 is the case after 3 hours from the kainic acid 
treatment (KA(+), 3h). When no kainic acid treatment was 
carried out (KA(-)) (the middle column of FIG. 1), a plot 
was noted at the position of cpLA2C. only while, in the case 
of 3 hours after a kainic acid treatment when that treatment 
was carried out (KA(+)), plots of shorter chain length were 
able to be observed in probes B, C and D at the 5'-terminal 
side not only at the position of clLA2C. but also at the 
position beneath that. 

Then, a northern blotting was carried out with a lapse of 
time for hippocampus and cerebellum. The result is shown 
by a picture in FIG. 2 as a substitute for a drawing. The left 
side of FIG. 2 is for hippocampus while the right side thereof 
is for cerebellum. Each of them shows the blots after 0 hour, 
0.5 hour, 3 hours, 8 hours, 14 hours and 18 hours from the 
kainic acid treatment. At any place of FIG. 2, plot was found 
at the position of clLA2C. while, only at the area after 3 
hours from the kainic acid treatment in the case of hippoc 
ampus (left side of FIG. 2), there were observed plots of 
shorter chain length not only at the position of cFLA2C. but 
also beneath that. 
When an in situ hybridization was further carried out, a 

specific expression was noted at dentate gyrus of hippoc 
ampus. The result is shown by a picture in FIG. 3 as a 
substitute for a drawing. The left side of FIG. 3 is the result 
of a cross section of the brain while the right side thereof is 
that from a vertical section of the brain. In FIG. 3, the part 
which is in black is a colored part. The colored part is 
dentate gyrus of hippocampus. 
The result is enlarged and is shown in FIG. 4 which is a 

picture as a substitute for a drawing. The left side of FIG. 4 
is the result where no kainic acid treatment was carried out 
while the right side thereof is that after 3 hours from the 
kainic acid treatment. Coloration was able to be observed 
around the dentate gyrus of hippocampus. This coloration 
was strong at the outside of the dentate gyrus of hippocam 
pus and, in the dentate gyrus of hippocampus, there are 
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many nerve stem cells whereby that is presumed to be due 
to the nerve stem cells existing in the dentate gurus of 
hippocampus. 

Therefore, the full length of clLA2 was used as a probe 
and the desired cDNA was obtained from a library of dentate 
gyrus of hippocampus. This cDNA was translated into 
protein and its enzymatic activity was checked whereupon a 
phospholipase A2 activity was found. 

From the structure analysis, that was found to be a 
phospholipase A2 molecule of a shortened type of phospho 
lipase A2 of a cytoplasmic type (cytosolic phospholipase 
A2; abbreviated as clLA2). cDNA of rat was a protein with 
a molecular weight of 50,810.6 comprising 445 amino acids 
having 1,842 base pairs where the translated region was 
1.355 base pairs. Since this phospholipase A2 of a shortened 
type is specifically expressed in the dentate gyrus of hip 
pocampus after stimulation with kainic acid, it was named a 
kainate-inducible dentate gyrus specific cFLA2 (KIDS 
cPLA2). 
Amino acid sequence of the resulting KIDS clLA2 is 

shown by way of one-letter code of amino acid as follows. 
KIDS cFLA2 of human being is as follows. 

W S L S N W E A R R. F. F. N. K. E L S K P 4. 4. O 

K. A 4 4 2 

KIDS cFLA2 of rat is as follows. 

M S T T L S S L K E K W S A. A. R. G. P L P 2 O 

L. F. T. C. L. H. W. K. P. D. W. S. E. L. M. F. A. D. W. W 4 O 
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- Continued 

R. K. Y. K. A. P G W L R El T K E E K E I A D 3 6 O 

I F D D P E S P F S T F N F O Y P N 3 8 O 

F. K. R. L. H. D. L. M. Y F N T L N N I D W 4 O O Q A 

I K D A I W E S I EY R. R O N P S R C S 4 2 O 

W S L S N W E A R K F. F. N. K E F L S K P 4 4 O 

T W 4 4 1 

Amino acid sequence of KIDS cFLA2 of human being is 
shown in SEQ ID NO: 1 of the Sequence Listing. Base 
sequence of translated region of cDNA of KIDS cLA2 of 
human being is shown in SEQID NO: 2, NO:3 and NO: 4 
of the Sequence Listing. SEQ ID NO: 2 is that where the 
sequence of 5' UTR is made type I, SEQ ID NO: 3 is that 
where the sequence of 5' UTR is made type II and SEQ ID 
NO. 4 is that where the sequence of 5' UTR is not classified 
into type I and type II. 
Amino acid sequence of KIDS clLA2 of rat is shown in 

SEQID NO: 5 of the Sequence Listing. Base sequence of the 
translated region of cDNA of KIDS cFLA2 of rat is shown 
in SEQ ID NO: 6 and NO: 7 of the Sequence Listing. SEQ 
ID NO: 6 is that for type I and SEQID NO: 7 is that for type 
II. 

Amino acid sequence of KIDS cIA2 of mouse is shown 
in SEQID NO: 8 of the Sequence Listing. Base sequence of 
the translated region of cDNA of KIDS cFLA2 of mouse is 
shown in SEQ ID NO: 9, NO: 10 and NO: 11 of the 
Sequence Listing. SEQID NO: 9 is that where the sequence 
of 5' UTR is made type I, ID SEQ NO: 10 is that where the 
sequence of 5' UTR is made type II and SEQ ID NO: 11 is 
that where the sequence of 5' UTR is not classified into type 
I and type II. 
A polyclone antibody (stump antibody) which specifically 

recognizes the KIDS cIA2 of the present invention was 
prepared. Expression of the desired protein was confirmed 
by immunohistochemical analysis using that antibody. The 
result is shown in FIG. 5 which is a picture as a substitute 
for a drawing. The left side of the upper column of FIG. 5 
is the case where no kainic acid treatment was carried out 
while the right side thereof is the case of 3 hours after the 
kainic acid treatment. Colored parts due to the antibody can 
be observed. The left side of the lower column of FIG. 5 is 
the control where no treatment with an anti-KIDS cBLA2 
antibody (IgG) was carried out. The right side of the lower 
column of FIG. 5 is the result of chromatography in the 
absence of an anti-KIDS cFLA2 antibody (IgG) after 3 
hours from the kainic acid treatment ((-) at the left side of 
the right side, lower column, FIG. 5) and in the presence of 
that ((+) at the right side thereof). 

Then, cDNA coding for KIDS cFLA2 of the present 
invention and cPLA2 was integrated with an expression 
vector pTracer EF and its expression was investigated. The 
result is shown in FIG. 6 which is a picture as a substitute 
for a drawing. In FIG. 6, the lane 1 is the case of a control 
vector, the lane 2 is the case of cpLA2O/pTracer EF and the 
lane 3 is the case of KIDS cFLA2/pTracer EF. In FIG. 6, the 
left side is the case where an anti-V5 epitope IgG was used, 
the middle is the case where an anti-cPLA2O. IgY was used 
and the right side is the case where an anti-KIDS cFLA2 IgG 
was used. 
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Each spot by the anti-V5 epitope IgG and spot of KIDS 

cPLA2 by the anti-KIDS cFLA2 IgG were confirmed 
whereby expression of KIDS cFLA2 was confirmed. 
Then enzymatic activity of clLA2C. and KIDS clLA2 of 

the present invention were investigated. There were used 
1-Pam-2-Carachidonoyl-PC (black dots (O) in FIG. 7), 
1-Pam-2-CIinoleoyl-PC (black triangles (A) in FIG. 7), 
1-Pam-2-''Coleoyl-PC (black squares () in FIG. 7) and 
1-Pam-2-Cpalmitoyl-PC (asterisks (*) in FIG. 7) as the 
Substrates for testing the enzymatic activity of each of them. 
The result is shown in FIG. 7. In FIG. 7, the left side is that 
for KIDS cLA2 of the present invention while the right side 
is that for cFLA2C. Each and any of the enzymes showed 
very high enzymatic activity to arachidonic acid phospho 
lipids and was found to have nearly the same activity as 
phospholipase A2. 

Values of those enzymatic activities (pmol/minute) are 
shown in the following Table 1. 

TABLE 1. 

Enzymatic Activities of KIDS CPLA2 and CPLA2C. 

Phospholipase A2 Activity (pmol/min 

Substrate KIDS cFLA2 cPLA2C. 

1-Pam-2-Carachidonoyl-PC 35.6 3.8 24.4 + 1.4 
1-Pam-2-'Clinoleoyl-PC 20.1 - 1.7 11.9 - 18 
1-Pam-2-Coleoyl-PC 14.3 - 1.5 9.1 - 1.1 
1-Pam-2-'Cpalmitoyl-PC 9.4 1.O 9.8 1.7 

Incidentally, the phospholipase A2 activity is given in 
terms of the difference from the control. 

Then, calcium dependency of clLA2C. and KIDS clLA2 
of the present invention on enzymatic activity was investi 
gated using 1-Pam-2-Carachidonoyl-PC as a substrate. 
EDTA-Ca was used as a calcium source. 
The result is shown in FIG. 8 and FIG. 9. The Solid lines 

in FIG. 8 are the case of KIDS cLA of the present invention 
while the broken lines therein are the case of cBLA2C. In 
each of them, the black dots (O) are the data in the absence 
of EDTA-Ca while the open circles (O) are those in the 
presence of EDTA-Ca. It is noted that, in the case of 
cPLA2C, there is a sudden reduction in the activity by the 
presence of calcium while, in the case of KIDS cBLA2 of the 
present invention, there is no Such a reduction in the activity. 

FIG. 9 shows the above-mentioned result in terms of a 
relative ratio. It is noted that, in the case of KIDS cBLA2 of 
the present invention, an activity of around 40% is main 
tained even in the presence of calcium while, in the case of 
cPLA2C, the activity is reduced to an extent of around 
10-15% in the presence of calcium. 
As such, KIDS clLA2 of the present invention is char 

acteristic in being calcium-independent as compared with 
the conventional cBLA2O. 
Then expression of KIDS cFLA2 of the present invention 

in cFLA-defective mouse prepared by Shimizu, et al. (Uo 
Zumi, N. et al., Nature, 390, 618-622, 1997) was investi 
gated. The result is shown in FIG. 10 which is a picture as 
a substitute for a drawing. In FIG. 10, the upper column is 
that for (+/+) of a knockout mouse while the lower column 
is that for (-/-) of a knockout mouse. In FIG. 10, the left side 
is that where no kainic acid treatment was carried out (KA 
(-)) while the right side is that after 3 hours from the kainic 
acid treatment (KA (+)). In any of the knockout mice, 
expression of the present enzyme was able to be confirmed 
by a kainic acid treatment. 
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The above shows that KIDS cFLA2 of the present inven 
tion expresses using a promoter which is different from its 
full-length cFLA2. 

FIG. 11 illustrates the state of expression of cI A2 and 
KIDS cFLA2. In FIG. 11, the upper column schematically 
shows exon and intron of cBLA2 in genomic gene. The 
full-length cFLA2 is produced from all exons and regulatory 
gene containing a promoter region is present in the upper 
stream of the initial exon. On the contrary, KIDS cFLA2 of 
the present invention is a protein starting from the 308th 
methionine mentioned as “M-308 in FIG. 11 and, since 
expression of this protein was confirmed in the cFLA 
defective mouse, i.e., a mouse where the function of regu 
latory gene containing a promoter region in the upper stream 
of the initial exon, it has been found that KIDS cBLA2 of the 
present invention has a regulatory gene region containing a 
promoter region in the upper stream of “M-308. However, 
the said regulatory gene is in Such a manner that, under an 
ordinary state, the gene does not function and has also been 
noted to function only by the stimulation Such as by a kainic 
acid stimulation. 

Therefore, a base sequence of upper stream of “M-308” 
was analyzed for rat, mouse and human being. The result is 
aligned and shown in FIG. 12. 
The base sequence of this intron in human being is shown 

in SEQ ID NO: 12 of the Sequence Listing. The base 
sequence thereof in rat is shown in SEQ ID NO: 13 of the 
Sequence Listing. Further, the base sequence thereof in 
mouse is shown in SEQID NO: 14 of the Sequence Listing. 

FIG. 12 shows a numbering for base sequences from the 
first base of intron immediately before exon containing 
“M-308” of rat (upper column), mouse (middle column) and 
human being (lower column) in which the base wherefrom 
an exon region of the full-length cBLA2 starts is named 
No.1. ATG from the 92nd one (human being) in this num 
bering is a translation initiation codon of KIDS cFLA2. 

Then, expression of KIDS clLA 2 of the present inven 
tion was investigated using nerve cells in the dentate gyrus 
of hippocampus of the brain. The result is shown in FIG. 13 
which is a picture as a substitute for a drawing. 

In FIG. 13, the upper column is nestin as a control, the 
middle column is the case where nerve stem cells were used 
and the lower column is the case where mature cells of nerve 
were used. A in the left side shows the positions of each of 
the cells, B in the middle is coloration showing the expres 
sion of KIDS cpLA 2 of the present invention and the right 
side is that where A at the left side and B at the middle were 
piled to confirm the positions in both. 
As the result, it is noted that no clear expression is 

observed for KIDS cFLA2 of the present invention in nerve 
mature cells but a clear expression is observed in nerve stem 
cells. The above suggests that KIDS cFLA2 of the present 
invention is a Substance which is specifically expressed in 
nerve stem cells and that, in nerve stem cells, intron in 
mature cells specifically plays a role of a promoter. 

Then expression of KIDS clLA 2 of the present invention 
using nerve stem cells by means of stimulation by kainic 
acid (10 uM), by kainic acid and CNOX (10 uM KA and 20 
uMCNQX) and by glutamic acid (50 uM) was investigated. 
The result is shown in FIG. 14 which is a picture as a 

substitute for a drawing. In FIG. 14, the probe used is 
P90-P27 of 252 bp (the said sequence is a sequence of a 
moiety which is common in the full-length cFLA2) in the 
upper column, P19-P27 of 290 bp (the said sequence con 
tains a sequence specific to KIDS clLA2 of the present 
invention) in the second column and G3 PDH and nestin in 
the lower two columns as controls. The lowermost picture of 
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12 
FIG. 14 shows the initiation positions for transcription of 
KIDS cFLA 2 at the 5'-side and sequential positions of the 
probes used in the upper two columns in FIG. 14. 
The lanes in FIG. 14 are control and stimulations by 

kainic acid (KA (10 uM)), by kainic acid and CNQX (KA 
(10 uM)+CNQX (20 uM)) and by glutamic acid (Glu (50 
uM)) from the left side. 
As a result, in the case of stimulation by kainic acid (10 

uM), a specific expression of KIDS cIA2 of the present 
invention was confirmed. 

Accordingly, the present invention provides a method for 
searching the nerve stem cells in a specific manner by 
expression of KIDS clLA2 of the present invention. Thus, 
according to such a method of the present invention, cells 
which are to be the candidates are stimulated by kainic acid 
and expression of KIDS clLA2 of the present invention is 
observed whereby the nerve stem cells are able to be 
specifically and easily searched. 
The KIDS clLA2 of the present invention is in a partial 

length of the full-length cFLA2. It is characterized in 
maintaining a phospholipase A2 activity and having a cal 
cium-independent property and is not always limited to that 
having an amino acid sequence described in SEQID NO: 1. 
NO: 5 or NO: 8 of the Sequence Listing. So far as it 
maintains the phospholipase A2 activity and is calcium 
independent, about 1-200 or preferably about 1-100. 1-50 or 
1-20 amino acid(s) described in SEQ ID NO: 1, NO: 5 or 
NO: 8 of the Sequence Listing may be substituted with other 
amino acid(s) or may be deleted therefrom or added thereto. 
It is also possible that such substitution, deletion and addi 
tion may be simultaneously carried out in a combined 
a. 

Although the KIDS cLA2 of the present invention may 
be manufactured according to a process disclosed in the 
present specification, it may also be manufactured by a 
conventional gene recombination technique using cDNA of 
the KIDS clLA2 of the present invention. 
When a full length or a part of the KIDS cFLA2 of the 

present invention or, preferably, a peptide comprising 10 or 
more amino acids is used as an antigen, it is possible to 
manufacture an antibody thereto. The antibody of the 
present invention may be manufactured by a conventional 
process and, if necessary, it is possible to manufacture a 
polyclonal antibody or a monoclonal antibody. 

It has been also known that cell death specific to the 
dentate gyrus of hippocampus takes place by a kainic acid 
stimulation, by a fit of epilepsy, etc. The present inventors 
have found that KIDS clLA2 is expressed in the dentate 
gyrus of hippocampus by a kainic acid stimulation, by a fit 
of epilepsy, etc. In view of the above, cell death in the 
dentate gyrus of hippocampus can be prevented by preparing 
an inhibitor for the said enzyme and the said enzyme is 
useful for a development of such an inhibitor as well. 

Further, the present inventors have found for the first time 
that some of intron has a function as a regulatory gene which 
is activated by an external stimulation and have clarified that 
at least a base sequence which also functions as a promoter 
responding to the external stimulation is present in the base 
sequence of intron. 

Accordingly, the present invention provides a gene having 
a base sequence existing in intron where the said base 
sequence is able to make the initiation of transcription of 
RNA by external stimulation possible. The said gene of the 
present invention comprises at least six bases. Preferably, it 
is an oligonucleotide having a base sequence existing in 
intron and comprising at least four or, preferably, at least six 
bases in the base sequence shown in SEQ ID NO: 12, NO: 
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13 or NO: 14 of the Sequence Listing where the said base 
sequence is able to make the initiation of transcription of 
RNA by external stimulation possible. 

Since the said gene of the present invention has a function 
at least as a promoter participating in initiation of transcrip 
tion of RNA, the present invention also provides a promoter 
comprising the said gene or its partial length and being able 
to make the initiation of transcription of RNA by external 
stimulation possible. The promoter of the present invention 
is characterized in that it does not generate the initiation of 
transcription of RNA under an ordinary condition of mature 
cells but is able to generate the initiation of transcription of 
RNA only by a specific external stimulation. The promoter 
of the present invention is also characterized in that its base 
sequence is a base sequence existing in intron. More pref 
erably, it is characterized in that the site whereby the 
initiation of transcription of RNA is made possible is spe 
cific. It is preferred that the promoter of the present inven 
tion has a length of at least 4-20 bases or, preferably, at least 
6-20 bases although the present invention is not limited 
thereto. 

Although the promoter of the present invention may be 
used solely, it is preferred to use it together with a regulatory 
element Such as an enhancer. Although the regulatory 
enhancer is positioned at cis, it may be at trans as well. The 
present invention provides a regulatory gene in which the 
regulatory element and the promoter of the present invention 
as mentioned above are in a set. When the regulatory 
element is a cis-element, such a regulatory gene may be in 
single-stranded or may be in double-stranded. It is used as 
double strands when the regulatory element is a trans 
element. 
When an intron is known to have a base sequence which 

makes the initiation of transcription of RNA by external 
stimulation possible while it is not well known that which 
base sequence in the intron plays a role as a promoter, etc., 
then the full length of the said intron may be used as a 
regulatory gene of the present invention. 
The term “external stimulation used in the present inven 

tion is a stimulation which does not take place under the 
growth condition of ordinary mature cells and, preferably, it 
is a stimulation by which cell death is induced. Thus, there 
may be exemplified stimulation by a chemical Substance 
Such as kainic acid; physical stimulation Such as electric 
shock, temperature change, etc.; stimulation by disorder of 
other organs such as a fit of epilepsy; and the like. 
The term “site-specific” used in the present invention 

means that a thing is specific to a site which is able to be 
discriminated from others in terms of type, state, growth 
degree, etc. of tissues, organs or cells in living body. 
Although the promoter, gene, etc. of the present invention 
which are able to make the initiation of transcription of RNA 
by external stimulation possible may not be always site 
specific, they may be site-specific as well. The base 
sequence of intron shown by SEQ ID NO: 12, NO: 13 and 
NO: 14 of the Sequence Listing of the present specification 
is believed to be specific to the dentate gyrus of hippocam 
pus although the promoter, gene, etc. of the present inven 
tion is not limited thereto. 

The present invention is to clarify the presence of a base 
sequence which makes the initiation of transcription of RNA 
by external stimulation in intron of living thing possible and 
the range of utilization of Such a gene of the present 
invention is quite broad. The first characteristic is that, since 
it is present as intron, even when the gene is introduced, it 
usually functions only as intron and does not affect the 
ordinary growth of living things. The second characteristic 
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is that the regulatory gene of the present invention is inactive 
for the transcription of RNA under an ordinary state and 
does not express the protein coded at its downstream. The 
third characteristic is that it is also possible to make it 
expressed in a site-specific manner. 

Since the promoter and regulatory gene of the present 
invention have such characteristics, applications according 
to the particular object are possible. For example, when it is 
an object that a partial length of a protein is expressed 
whereby its physiological activity is observed in vivo, the 
gene of the present invention is introduced immediately 
before the exon containing methionine which is to be an 
initiation codon to give an external stimulation to living 
body whereby expression of protein having a desired partial 
length can be promoted. When there is no suitable methion 
ine, it may be also possible to introduce a base sequence 
coding for methionine into an intron region. 

According to the second characteristic, gene bonded with 
the regulatory gene and promoter of the present invention at 
the upper stream of the desired protein is introduced into 
living body to give a specific external stimulation whereby 
the expression of the desired introduced protein is expressed 
only at the stage of giving the external stimulation. For 
example, it is possible that a physiologically active protein 
is added to the end of the promoter of the present invention 
and, only when a specific external stimulation is applied, the 
said physiologically active protein is expressed and the said 
physiological activity is temporarily given to the cell. When 
a toxin Such as diphtheria toxin is used as a physiologically 
active protein, it is now possible to kill the cells in a transient 
manner. Alternatively, the gene to which CRE gene is 
connected to the downstream of the promoter of the present 
invention is introduced whereupon there is prepared a trans 
genic mouse where specific gene Such as glutamic acid 
receptor is Surrounded by a loX-P sequence. By doing so, 
CRE gene is expressed and specific gene Such as glutamic 
acid receptor surrounded by a lox-P sequence is deleted by 
a homologous recombination when a specific external stimu 
lation is applied and, therefore, it is possible to prepare a 
mouse deficient in specific gene Such as a glutamic acid 
receptor as from the stage of application of a specific 
external stimulation. It is now possible by Such a transgenic 
mouse to precisely analyze the pathology in mature living 
body where specific gene Such as a glutamic acid receptor is 
deficient. 

Further, according to the above-mentioned third charac 
teristic, it is possible to bring about the above-mentioned 
characteristic in a site-specific manner in a living body. For 
example, it is possible to destroy a specific gene specifically 
in the dentate gyrus of hippocampus. 

Accordingly, the present invention provides a method 
where expression of gene coding for a protein introduced 
into a living body using the promoter and regulatory gene of 
the present invention is regulated by a specific external 
stimulation. As mentioned already, it is possible according to 
this method of the present invention that expression length, 
expression time and expression site of the introduced protein 
are regulated. 

There is no particular limitation as to the protein which is 
introduced in this method of the present invention provided 
that it is a protein having any physiological activity and the 
protein can be introduced in a state of genome or in a state 
of cDNA. The protein having a physiological activity may 
be, for example, that which has the so-called physiological 
activity Such as hormones and cytokines, toxin Such as 
diphtheria toxin or that which induces a homologous recom 
bination Such as CRE gene. 
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The present invention also provides a living thing into 
which the promoter and regulatory gene of the present 
invention are introduced at the upper stream of the gene 
coding for protein. The living thing of the present invention 
is useful as an experimental animal and is applicable, for 
example, to mouse, rat, rabbit and monkey. It is also possible 
to apply to plants. 

With regard to such experimental animals, there have 
been developed transgenic mouse, knockout mouse, etc. In 
a knockout mouse, there has been a demand for development 
of a conditional targeting method and, as being noted from 
the fact that a tissue-specifically expressing promoter, a 
tetracycline-sensitive promoter, etc. have been developed, 
there has been a demand for development of a promoter 
which is tissue-specific and stage-specific. The promoter and 
regulatory gene of the present invention satisfy Such require 
ments and also have a function as intron and, therefore, the 
promoter and regulatory gene of the present invention can be 
widely applied to experimental animals. 

EXAMPLES 

Now the present invention will be illustrated in more 
detail by way of the following Examples although the 
present invention is not limited to those Examples only. 

Example 1 

Northern Blotting Using Various Probes of cFLA2 

cDNA of cBLA2C. of rat was divided into four main 
region, i.e., A, B, C and D from the 5'-terminal. Length of 
each region was made around 300-500 bp and, after such a 
cDNA fragment was integrated with a riboprobe synthetic 
vector, a radio-labeled riboprobe was synthesized by an in 
vitro transcription method. A hybridization reaction was 
carried out using a membrane which was blotted with 
poly(A) RNA of hippocampal dentate gyrus and hippoc 
ampus of rat Subjected to a kainic acid stimulation and a 
riboprobe of each of A, B, C and D to check which probe 
was able to detect the KIDS cBLA2. As a result, it was found 
that KIDS cBLA2 mRNA was detected in riboprobes of B, 
C and D except A. 
The result is shown in FIG. 1 and FIG. 2. 

Example 2 

In Situ Hybridization 

Brain of Wister rat of 3 weeks age stimulated by kainic 
acid was fixed by 4% paraformaldehyde and then a frozen 
slice was prepared. Each of the radio-labeled riboprobes B, 
C and D was subjected to a hybridization reaction with the 
frozen slice and the labeled image of the slice from each 
probe was confirmed to be same. Then, frozen slice of the 
brain was prepared again using riboprobe C with or without 
a kainic acid stimulation and an expression pattern of KIDS 
cPLA2 mRNA was investigated. As a result, KIDS cFLA2 
mRNA was found to be drastically induced in the hippoc 
ampal dentate gyrus. When a strongly enlarged image was 
observed under a microscope, KIDS clLA2 mRNA was 
found to express particularly abundantly in the innermost 
layer of the dentate gyrus. 
The result is shown in FIG. 3 and FIG. 4. 
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Example 3 

Immunohistochemical Dyeing 

Brains of cBLA2a knockout mouse and C57/Black 6J 
mouse of 6-10 weeks age and Wister rat of 3 weeks age 
stimulated by kainic acid were fixed with 4% paraformal 
dehyde and then frozen slices were prepared. Immunoreac 
tion of an anti-KIDS cFLA2-specific stump antibody with 
the brain slice was carried out overnight at 4° C. and 
expression of KIDS clLA2 protein was confirmed by a 
secondary antibody labeled with gold colloid. As a result, it 
was found that, like mRNA, KIDS clLA2 was drastically 
induced in the hippocampal dentate gyrus and further that 
Such an expression was noted in the hippocampal dentate 
gyrus of clLA2a knockout mouse as well. From the above, 
it was suggested that a promoter of KIDS clLA2 was 
present at the downstream of the eighth exon of cFLA2a 
destroyed by a cIA2a knockout mouse and found that an 
isoform of cFLA2a was induced by acute nervous stimula 
tion. 
The result is shown in FIG. 5. 

Example 4 

Cloning of cDNA of KIDS cFLA2 of Rat 

Clone was isolated after confirming its presence by two 
kinds of method. 

(1) A cloNA library was prepared using poly(A)" RNA 
purified from hippocampus of rat after stimulation by kainic 
acid and a positive clone was selected using a cDNA 
sequence of 1,365 (Risa I)-1925 (Bal I) from the initiation 
point for translation of cFLA2a which is able to detect KIDS 
cPLA2 as a probe. 
From 4,000,000 clones were selected 12 positive clones. 

Among them, two are those of full-length phospholipase A2 
while six and four among the residual ten were different it 
their type. The former was named type II and the latter was 
named type I. 
(2) In order to confirm the 5'-terminal of KIDS cBLA2 
cDNA of rat, a 5' RACE method (5'-rapid amplification of 
cDNA ends) was carried out using poly(A)" RNA purified 
from the hippocampus of rat after stimulation by kainic acid. 
A sequence amplified to the 5'-upper stream from the primer 
existing in the above-mentioned sequence of 1,365 (Risa 
I)-1925 (Bal I) was identical with a sequence of clone 
selected from the cDNA library. 
From the above, KIDS cBLA2 was found to be a novel 

gene induced in hippocampus after stimulation by kainic 
acid. 
An amino acid sequence of the resulting KIDS clLA2 of 

rat is shown in SEQID NO: 5 of the Sequence Listing. Base 
sequences of translated region of cDNA of KIDS cFLA2 of 
rat are shown in SEQID NO: 6 (type I) and SEQID NO: 7 
(type II) of the Sequence Listing. 
An amino acid sequence of KIDS cFLA2 of mouse is 

shown in SEQ ID NO: 8 of the Sequence Listing. Base 
sequences of translated region of KIDS clLA2 of mouse are 
shown in SEQ ID NO: 9 (in the case that 5' UTR is defined 
as type I), in SEQ ID NO: 10 (in the case that 5'UTR is 
defined as type II) and in SEQID NO: 11 (in the case that 
5'UTR is not divided into types I and II), respectively, of the 
Sequence Listing. 
An amino acid sequence of KIDS cpLA2 of human being 

is shown in SEQ ID NO: 1 of the Sequence Listing. Base 
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sequences of translated region of cDNA of KIDS cFLA2 of 
human being are shown in SEQID NO: 2 (when 5' UTR was 
made type I), SEQ ID NO: 3 (when 5' UTR was made type 
II) and SEQ ID NO: 4 (when 5'UTR was not divided into 
types I and II)of the Sequence Listing. 

Those sequences are selected from the most appropriate 
sequences after the cDNA sequences of human being, mouse 
and rat were subjected to an alignment program at the same 
time and then applied with the conditions such as the 
position of initiation of transcription, the position of nucle 
otide presumed to be the transcription initiation position for 
each of type I and type II, the junction sequence connecting 
the sequence of type I and the sequence of type II, the 
sequence homology as a whole, etc. 

Example 7 

Manufacture of an Antibody of KIDS cFLA2 

In order to specifically detect the KIDS cIA2 having the 
entirely same sequence from a sequence of Met-308 of 
cPLA2a of rat, a synthetic peptide having an amino acid 
sequence comprising 7 starting from this Met-308 (MST 
TLSS Amino Acids 1-7 of SEQID NO. 5) was immunized 
to rabbit and its serum fraction was prepared. Further, 
immunoglobulin (IgG) was purified from this fraction to 
give a final specimen. Incidentally, this stump antibody was 
confirmed to specifically recognize not only KIDS clLA2 of 
rat but also KIDS cBLA2 of mouse. 

Example 8 

Analysis of Base Sequence of Intron 

Analysis of intron sequences (assumed promoter region) 
of KIDS cFLA2 of rat and mouse was carried out by the 
following method. 

It was investigated whether a fundamental transcription 
activity was present for a region ranging up to about 9 kb 
upstream including 5' UTR of KIDS cFLA2 of rat and 
mouse (a region until exon of cBLAa destroyed in knockout 
mouse). Firstly, there was constructed a reporter vector 

SEQUENCE LISTING 

10 
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18 
where each of a sequence of about 9 kb of this region, a 
sequence including about 1,000 bp upstream of 5' UTR, a 
sequence including about 500 bp having a high homology 
among human being, rat and mouse and a sequence of about 
700 bp including 5' UTR was integrated with the upper 
stream of luciferase gene. Such a reporter vector was intro 
duced into an incubated cell strain, the Supernatant liquid of 
the cells was prepared and its luciferase activity was mea 
Sured as an index for a fundamental transcription activity. As 
a result, a sequence of about 700 bp including 5' UTR was 
found to have an especially high transcription activity. 
The result is shown in FIG. 12. Further, base sequences of 

the animals are shown in SEQ ID NO: 12 (human being), 
SEQ ID NO: 13 (rat) and SEQ ID NO: 14 (mouse). 

INDUSTRIAL APPLICABILITY 

The present invention provides a novel enzyme which is 
presumed to be a case for cell death specific to the hippoc 
ampal dentate gyrus in stimulation by kainic acid, fit of 
epilepsy, etc. It is now possible to prevent the cell death by 
preparing an inhibitor of this enzyme. 
The present invention also provides a novel enzyme 

having a phospholipase A2 activity and being calcium 
independent. 
The present invention further clarifies for the first time 

that, in intron, there is a function of making the initiation of 
transcription of RNA by an external stimulation possible. A 
novel function of intron in genome is elucidated and, at the 
same time, there is provided a new type of gene which 
functions as a promoter or as a regulatory gene by an 
external stimulation. The new type of gene functioning as a 
promoter or as a regulatory gene according to the present 
invention not only has a function as intron but also makes 
the expression of a stage-specific desired gene in response to 
an external stimulation possible and further makes the 
expression of the site-specific desired gene depending upon 
the tissue possible. Consequently, the promoter or the regu 
latory gene of the present invention is able to be used for the 
regulation of expression of gene and is applicable to trans 
genic animals, knockout animals, etc. 

<16 Oc NUMBER OF SEO ID NOS : 14 

<210 SEQ ID NO 1 
<211 LENGTH: 442 
&212> TYPE: PRT 
<213> ORGANISM: Human 

<4 OO SEQUENCE: 1 

Met Asn Thr Thr Lieu Ser Ser Lieu Lys Glu Lys Val Asn Thr Ala Glin 
1. 5 1O 15 

Cys Pro Leu Pro Leu Phe Thr Cys Lieu. His Val Llys Pro Asp Val Ser 
2O 25 3 O 

Glu Lieu Met Phe Ala Asp Trp Val Glu Phe Ser Pro Tyr Glu Ile Gly 
35 4 O 45 

Met Ala Lys Tyr Gly Thr Phe Met Ala Pro Asp Leu Phe Gly Ser Lys 
SO 55 60 

Phe Phe Met Gly Thr Val Val Lys Lys Tyr Glu Glu Asn Pro Leu. His 
65 70 7s 8O 
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Phe Leu Met Gly Val Trp Gly Ser Ala Phe Ser Ile Leu Phe Asn Arg 
85 90 95 

Val Lieu. Gly Val Ser Gly Ser Glin Ser Arg Gly Ser Thr Met Glu Glu 
1OO 105 11 O 

Glu Lieu. Glu Asn. Ile Thir Thr Lys His Ile Val Ser Asn Asp Ser Ser 
115 12 O 125 

Asp Ser Asp Asp Glu Ser His Glu Pro Lys Gly Thr Glu Asn. Glu Asp 
13 O 135 14 O 

Ala Gly Ser Asp Tyr Glin Ser Asp Asn Glin Ala Ser Trp Ile His Arg 
145 150 155 160 

Met Ile Met Ala Lieu Val Ser Asp Ser Ala Lieu. Phe Asn. Thir Arg Glu 
1.65 17O 17s 

Gly Arg Ala Gly Llys Wal His Asn. Phe Met Lieu. Gly Lieu. Asn Lieu. Asn 
18O 185 19 O 

Thir Ser Tyr Pro Leu Ser Pro Leu Ser Asp Phe Ala Thr Glin Asp Ser 
195 2OO 2O5 

Phe Asp Asp Asp Glu Lieu. Asp Ala Ala Val Ala Asp Pro Asp Glu Phe 
21 O 215 22O 

Glu Arg Ile Tyr Glu Pro Lieu. Asp Wall Lys Ser Llys Lys Ile His Val 
225 23 O 235 24 O 

Val Asp Ser Gly Lieu. Thir Phe Asn Lieu Pro Tyr Pro Lieu. Ile Lieu. Arg 
245 250 255 

Pro Glin Arg Gly Val Asp Lieu. Ile Ile Ser Phe Asp Phe Ser Ala Arg 
26 O 265 27 O 

Pro Ser Asp Ser Ser Pro Pro Phe Lys Glu Lieu Lleu Lieu Ala Glu Lys 
27s 28O 285 

Trp Ala Lys Met Asn Lys Lieu Pro Phe Pro Lys Ile Asp Pro Tyr Val 
29 O 295 3 OO 

Phe Asp Arg Glu Gly Lieu Lys Glu. Cys Tyr Val Phe Llys Pro Lys Asn 
3. OS 310 315 32O 

Pro Asp Met Glu Lys Asp Cys Pro Thr Ile Ile His Phe Val Lieu Ala 
3.25 330 335 

Asn. Ile Asin Phe Arg Llys Tyr Lys Ala Pro Gly Val Pro Arg Glu Thr 
34 O 345 35. O 

Glu Glu Glu Lys Glu Ile Ala Asp Phe Asp Ile Phe Asp Asp Pro Glu 
355 360 365 

Ser Pro Phe Ser Thr Phe Asn Phe Glin Tyr Pro Asn Glin Ala Phe Lys 
37 O 375 38O 

Arg Lieu. His Asp Lieu Met His Phe Asn. Thir Lieu. Asn. Asn. Ile Asp Wall 
385 390 395 4 OO 

Ile Lys Glu Ala Met Val Glu Ser Ile Glu Tyr Arg Arg Glin Asn Pro 
4 OS 41O 415 

Ser Arg Cys Ser Val Ser Lieu. Ser Asn Val Glu Ala Arg Arg Phe Phe 
42O 425 43 O 

Asn Lys Glu Phe Lieu. Ser Llys Pro Lys Ala 
435 44 O 

<210 SEQ ID NO 2 
<211 LENGTH: 1908 
&212> TYPE: DNA 
<213> ORGANISM: Human 

<4 OO SEQUENCE: 2 

gattittgatt ggaagtacta ttittgaatag cattctittct gtgtctgttt ataaatttaa 

20 
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aagtatgaag aaaaccoctit gcatttctta atgggtgtct gggg.cagtgc ctittt coat a 48O 

ttgttcaa.ca gagttittggg C9tttctggt t cacaaagca gaggctic cac aatggaggaa 54 O 

gaattagaaa at attaccac aaa.gcatatt gtgagtaatgatagctcgga cagtgatgat 6OO 

gaat cacacg aacccalaagg cactgaaaat galagatgctg. galagtgacta t caaagtgat 660 

aatcaa.gcaa gttggatt catcg tatgata atggc cittgg togagtgattic agctittatt c 72 O 

aataccagag aaggacgtgc tigggalaggta Cacaact tca totgggctt gaatctgaat 78O 

acat cittatc. cactgtct cotttgagtgac tittgccacac agg actic citt tdatgatgat 84 O 

gaactggatg cagctgtagc agatcCtgat gaatttgagc gaatatatga gcct ctggat 9 OO 

gtcaaaagta aaaagattica ttagtggac agtgggctica catttalacct gcc.gt at CCC 96.O 

ttgatact ga gacct cagag aggggttgat ct cataatct c ctittgactt ttctgcaagg O2O 

cCaagtgact c tagtic ct co gttcaaggaa cittct acttig Cagaaaagtg ggctaaaatg O8O 

aacaagct co Cctitt.ccaaa gattgatcct tatgtgtttg atcgggalagg gctgaaggag 14 O 

tgctatgtct ttaaac ccaa gaatcctgat atggagaaag attgcc.caac catcatccac 2OO 

tttgttctgg cca acatcaa citt Cagaaag tacaaggctic Caggtgttcc aagggaaact 26 O 

gaggaagaga aagaaatcgc tigactittgat atttittgatg acccagaatc accatttitca 32O 

acct tcaatt ttcaat atco aaatcaag cattcaaaagac tacatgatct tatgcacttic 38O 

aatact ctga acaacattga tigtgataaaa gaa.gc.catgg ttgaaag cat taatataga 44 O 

agacagaatc Catctogttg Ctctgtttco Cittagtaatgttgaggcaag aagatttitt c SOO 

aacaaggagt ttctaagtaa acccaaag.ca tagttcatgt actggaaatg gcagcagttt 560 

Ctgatgctgaggcagtttgc aatcc catga caactggatt taaaagtaca gtacagatag 62O 

tcgtactgat catgagagac tectgatac toaaagttgc agttact tag Ctgcatgaga 68O 

ataatact at tataagttag gtgacaaatg atgttgatta totaaggata tacttagcta 74 O 

catttt cagt cagtatgaac titcctgatac aaatgtaggg atatatact.g. tatttittaaa 8OO 

catttct cac caactittctt atgtgttgttc tttittaaaaa tttitttittct tittaaaatat 86 O 

ttaa.cagttcaat citcaata agacct cqca ttatgtatga atgttatt ca citgactagat 92 O 

ttatt catac catgagacaa cactatttitt atttatatat gcatatatat a catacatga 98 O 

aataaataca totaatataaa aataaaaaaa aacggaattic 2O2O 

<210 SEQ ID NO 5 
<211 LENGTH: 445 
&212> TYPE : PRT 
<213> ORGANISM: rat 

<4 OO SEQUENCE: 5 

Met Ser Thr 
1. 

Cys Pro Leu 

Glu Lieu Met 
35 

Met Ala Lys 
SO 

Phe Phe Met 
65 

Phe Lieu Met 

Thir Lieu. Ser Ser Lieu. 

Pro Leu Phe Thr Cys 

Phe Ala Asp Trp Val 
4 O 

Tyr Gly Thr Phe Met 
55 

Gly Thr Val Val Lys 
70 

Gly Val Trp Gly Ser 

Lys Glu Lys 
1O 

Lieu. His Wall 
25 

Glu Phe Ser 

Thr Pro Asp 

Llys Tyr Glu 

Ala Phe Ser 

Wal Ser Ala 

Llys Pro Asp 
3O 

Pro Tyr Glu 
45 

Lieu. Phe Gly 
6 O 

Glu Asn. Pro 

Ile Leu Phe 

Ala Arg 
15 

Wall Ser 

Ile Gly 

Ser Lys 

Lieu. His 

Asn Arg 

26 
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85 90 95 

Val Lieu. Gly Val Ser Gly Ser Glin Asn Lys Gly Ser Thr Met Glu Glu 
1OO 105 11 O 

Glu Lieu. Glu Asn. Ile Thr Ala Lys His Ile Val Ser Asn Asp Ser Ser 
115 12 O 125 

Asp Ser Asp Asp Glu Ala Glin Gly Pro Lys Gly Thr Glu Asn. Glu Asp 
13 O 135 14 O 

Ala Glu Arg Glu Tyr Glin Asn Asp Asn Glin Ala Ser Trp Val His Arg 
145 150 155 160 

Met Lieu Met Ala Lieu Val Ser Asp Ser Ala Lieu. Phe Asn. Thir Arg Glu 
1.65 17O 17s 

Gly Arg Ala Gly Lys Glu. His Asn. Phe Met Lieu. Gly Lieu. Asn Lieu. Asn 
18O 185 19 O 

Thir Ser Tyr Pro Leu Ser Pro Leu Arg Asp Phe Ser Pro Glin Asp Ser 
195 2OO 2O5 

Phe Asp Asp Asp Glu Lieu. Asp Ala Ala Val Ala Asp Pro Asp Glu Phe 
21 O 215 22O 

Glu Arg Ile Tyr Glu Pro Lieu. Asp Wall Lys Ser Llys Lys Ile His Val 
225 23 O 235 24 O 

Val Asp Ser Gly Lieu. Thir Phe Asn Lieu Pro Tyr Pro Lieu. Ile Lieu. Arg 
245 250 255 

Pro Glin Arg Gly Val Asp Lieu. Ile Ile Ser Phe Asp Phe Ser Ala Arg 
26 O 265 27 O 

Pro Ser Asp Thr Ser Pro Pro Phe Lys Glu Lieu. Lieu. Lieu. Ala Glu Lys 
27s 28O 285 

Trp Ala Lys Met Asn Lys Lieu Pro Phe Pro Lys Ile Asp Pro Tyr Val 
29 O 295 3 OO 

Phe Asp Arg Glu Gly Lieu Lys Glu. Cys Tyr Val Phe Llys Pro Lys Asn 
3. OS 310 315 32O 

Pro Asp Val Glu Lys Asp Cys Pro Thir Ile Ile His Phe Val Lieu Ala 
3.25 330 335 

Asn. Ile Asin Phe Arg Llys Tyr Lys Ala Pro Gly Val Lieu. Arg Glu Thr 
34 O 345 35. O 

Lys Glu Glu Lys Glu Ile Ala Asp Phe Asp Ile Phe Asp Asp Pro Glu 
355 360 365 

Ser Pro Phe Ser Thr Phe Asn Phe Glin Tyr Pro Asn Glin Ala Phe Lys 
37 O 375 38O 

Arg Lieu. His Asp Lieu Met Tyr Phe Asn. Thir Lieu. Asn. Asn. Ile Asp Wall 
385 390 395 4 OO 

Ile Lys Asp Ala Ile Val Glu Ser Ile Glu Tyr Arg Arg Glin Asn Pro 
4 OS 41O 415 

Ser Arg Cys Ser Val Ser Lieu. Ser Asn Val Glu Ala Arg Llys Phe Phe 
42O 425 43 O 

Asn Lys Glu Phe Lieu. Ser Llys Pro Thir Ala Glu Ser Ile 
435 44 O 445 

<210 SEQ ID NO 6 
<211 LENGTH: 1782 
&212> TYPE: DNA 
<213> ORGANISM: rat 

<4 OO SEQUENCE: 6 

cgatttggitt agacat atta tittcaaatag cittittatctg tdtccatgtc. tatgt attta 6 O 

aagccaccitt attcttitttgttgttgttgttg taaaagaga atgagtacga Ccttgagtag 12 O 

28 





agaataaagg 

gtaacgacag 

atgcggaaag 

CCttggtgag 

actt catgtt 

gcc.cccalaga 

ttgaacgaat 

ggct cacgtt 

t cattt cott 

tgcttgcaga 

tgtttgat cq 

aaaaggattg 

aggc.cccagg 

tcqatgaccc 

aaaggctaca 

c cattgttga 

gtaatgttga 

c catttgaat 

acaa.gagact 

gtgttgatta 

at agggct at 

tataaaaata 

ttctacaatg 

citctgacago 

agagtaccala 

tgacticagot 

gggcttgaat 

titcctt cqat 

atatgalacca 

taacctg.ccg 

tgacttitt ct 

galagtgggct 

ggaaggattg 

CCCaac Catt 

tgttctgagg 

cgaatcgc.ca 

tgatctgatg 

gag cattgaa 

ggcaagaaaa 

tccatgacta 

gactgctact 

tgcaat actt 

at actg tatt 

tcottt cott 

c cattgttgttg togaatgttat 

<210 SEQ ID NO 8 
<211 LENGTH: 441 
&212> TYPE : 
<213> ORGANISM: mouse 

PRT 

<4 OO SEQUENCE: 8 

31 

gaggaggaat 

gatgacgagg 

aatgacaacc 

ttatt Caata 

CtcaiacaCat 

gatgatgaac 

Ctggatgtca 

tat cocttga 

gcaaggccaa 

aaaatgaaca 

aaggaatgct 

atccactittg 

gaalaccalaag 

ttitt caac ct 

tactt Caa.ca 

tacagaagac 

ttcttcaa.ca 

Ctggagttca 

cagagttgct 

ggcaa.cagtt 

ttaalacattc. 

ttataaat at 

tctgaactag 

Met Ser Met Thir Lieu. Ser Ser Lieu. 
1. 

Cys 

Glu 

Met 

Phe 
65 

Phe 

Wall 

Glu 

Asp 

Pro 

Luell 

Ala 
SO 

Phe 

Luell 

Luell 

Luell 

Ser 

Luell 

Met 
35 

Met 

Met 

Gly 

Glu 
115 

Asp 

5 

Pro Leu Phe Thr Cys 

Phe Ala Asp Trp Val 
4 O 

Tyr Gly Thr Phe Met 
55 

Gly Thr Val Val Lys 
70 

Gly Val Trp Gly Ser 
85 

Val Ser Gly Ser Glin 

Asn. Ile Thr Ala Lys 
12 O 

Asp Glu Ala Glin Gly 

tagaaaatat 

Cccaaggacc 

alagcaagttg 

CCC gaga agg 

cgitat coact 

tcgacgcagc 

aaagtaaaaa 

ttctg.cgacc 

gtgacaccag 

agctic cctitt 

atgtgtttaa 

ttctggccaa 

aagagaaaga 

toalactt CCa 

cactgaacaa 

agaac ccatc 

aggagttcct 

gagccacatg 

ggggacggag 

tctgacagta 

cit cacattitt 

ttaatagitta 

atttgttcat 

Lys Glu Lys 
1O 

Lieu. His Wall 
25 

Glu Phe Ser 

Ala Pro Asp 

Llys Tyr Glu 

Ala Phe Ser 

Asn Lys Gly 
105 

His Ile Wall 

Pro Lys Gly 
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tacagcaaag cacattgttga 

Calaaggcacc gagaatgaag 

ggtc.catcg atgctaatgg 

acgtgctggg aaggagcata 

gtc.t.cccct g agagactitca 

ggtag cagat C cagatgaat 

gatt catgtt gtaga cagtg 

t cagagaggt gtggat Ctca 

c cct c cattcaaggaacttic 

tccaaagatt gatcc ttacg 

acctaagaat cct gatgtgg 

catcaacttic agaaagtaca 

aatagctgac tittgacattt 

gtatic caaat caa.gcattca 

cattgatgtg ataaaggatg 

tcqttgctct gtttcc.ctica 

aagtaalacc C acagcggagt 

agagact cat cittac tatgc 

gcgtgttgtta ggtgaaaatg 

tgaattittitt gtacataagc 

tacctgagca tttittatata 

acticagtaaa aaaaagcttic 

gcc atgttac aa 

Val Asn Ala Ala Arg 
15 

Llys Pro Asp Val Ser 
3O 

Pro Tyr Glu Ile Gly 
45 

Lieu. Phe Gly Ser Lys 
6 O 

Glu ASn Pro Lieu. His 
8O 

Ile Lieu. Phe Asin Arg 
95 

Ser Thir Met Glu Glu 
11 O 

Ser Asn Asp Ser Ser 
125 

Thir Glu Asn. Glu Glu 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

14 O 

2OO 

26 O 

32O 

44 O 

SOO 

560 

74 O 

792 

32 



Ala 
145 

Met 

Gly 

Thir 

Phe 

Arg 
225 

Asp 

Glin 

Ser 

Ala 

Asp 
3. OS 

Asp 

Ile 

Glu 

Pro 

Lell 
385 

13 O 

Glu 

Luell 

Arg 

Ser 

Asp 
21 O 

Ile 

Ser 

Arg 

Asp 

Lys 
29 O 

Arg 

Wall 

Asn 

Glu 

Phe 
37 O 

His 

Asp 

Glu 

Met 

Ala 

Tyr 
195 

Asp 

Gly 

Gly 

Thir 
27s 

Met 

Glu 

Glu 

Phe 

Lys 
355 

Ser 

Asp 

Ala 

Ser 

Phe 
435 

33 

135 

Glu Tyr Glin Ser Asp 
150 

Ala Lieu Val Ser Asp 
1.65 

Gly Llys Wal His Asn 
18O 

Pro Leu Ser Pro Leu. 

Glu Lieu. Asp Ala Ala 
215 

Glu Pro Lieu. Asp Val 
23 O 

Lieu. Thir Phe Asn Lieu. 
245 

Val Asp Lieu. Ile Ile 
26 O 

Ser Pro Pro Phe Lys 

Asn Llys Lieu Pro Phe 
295 

Gly Lieu Lys Glu. Cys 
310 

Lys Asp Cys Pro Thr 
3.25 

Arg Llys Tyr Lys Ala 
34 O 

Glu Ile Ala Asp Phe 
360 

Thir Phe Asn. Phe Glin 
375 

Leu Met Tyr Phe Asn 
390 

Ile Wall Glu Ser Ile 
4 OS 

Wal Ser Lieu. Ser Asn 

Leu Ser Lys Pro Thr 

<210 SEQ ID NO 9 
<211 LENGTH: 1861 
&212> TYPE: DNA 
<213> ORGANISM: mouse 

<4 OO SEQUENCE: 9 

gaaaatgatt togcttagata 

tatttaaag.c 

tagtttgaag 

cgtcaaac ct 

gattggcatg 

tatgggaa.ca 

catctott ct 

gaaaaggit ca 

gatgtgtcag 

gcaaaatatg 

gttgtaaaaa 

44 O 

tgttattittg 

tttct tatgt 

agctgatgtt 

gtacct titat 

aatatgaaga 

ASn Glin Ala 
155 

Ser Ala Lieu 
17O 

Phe Met Lieu. 
185 

Arg Asp Phe 

Val Ala Asp 

Llys Ser Lys 
235 

Pro Tyr Pro 
250 

Ser Phe Asp 
265 

Glu Lieu. Lieu. 

Pro Lys Ile 

Tyr Val Phe 
315 

Ile Ile His 
330 

Pro Gly Val 
345 

Asp Ile Phe 

Tyr Pro Asn 

Thir Lieu. Asn 
395 

Glu Tyr Arg 
41O 

Wall Glu Ala 
425 

Wall 

aataacttitt 

ttgttggacag 

gtgtc.ctittg 

tgc.cgattgg 

ggctic ctgac 

aaaccc.cttg 
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14 O 

Ser 

Phe 

Gly 

Ser 

Pro 
22O 

Lell 

Phe 

Lell 

Asp 
3 OO 

Phe 

Lell 

Asp 

Glin 

Asn 

Arg 

Arg 

Trp 

Asn 

Lell 

Ser 

Asp 

Ile 

Ile 

Ser 

Ala 
285 

Pro 

Pro 

Wall 

Arg 

Asp 
365 

Ala 

Ile 

Glin 

Wall 

Thir 

Asn 
19 O 

Glin 

Glu 

His 

Luell 

Ala 
27 O 

Glu 

Luell 

Glu 
35. O 

Pro 

Phe 

Asp 

Asn 

Phe 
43 O 

atctgtgcc c 

aggatgagca 

c ct ct citt ca. 

gtgga attta 

ctatttggaa 

catttcttga 

His Arg 
160 

Arg Glu 
17s 

Luell Asn 

Asp Ser 

Phe Glu 

Wall Wall 
24 O 

Arg Pro 
255 

Arg Pro 

Wall Phe 

Asn. Pro 
32O 

Ala Asn 
335 

Thr Lys 

Glu Ser 

Wall Ile 
4 OO 

Pro Ser 
415 

Phe Asn 

catgcctatg 

tgaccCtgag 

cgtgtct coa 

gtc. catatga 

gcaagtttitt 

tgggtgtctg 

6 O 

12 O 

18O 

24 O 

3OO 

360 

34 







cgagct cac 

tgtcaaaagt 

cittgatt citt 

gcc.gagtgac 

gaacaa.gctt 

atgctatott 

Ctttgttctg 

caaagaagag 

aacCtt Caac 

caacacactg 

alagacagaac 

Caataaggag 

ttgaatticca 

gactggctgc 

titatgtaata 

atatactgta 

atgtc.tttitc 

tgtgaatgtt 

atgtttatat 

gCagcgg tag 

aagaagattic 

cgacct Caga 

accagt cc cc 

CCCttt CCaa 

tittaalaccta 

gccaa.cat ca 

aaagaaattg 

titt cagtatic 

aacaac attg 

c catct cqtt 

tittctaagta 

tgacaatttg 

tactcaaagt 

cittagdaaca 

ttittaaaCat 

ttittgaaaat 

attctgaact 

ttacaCatac 

<210 SEQ ID NO 12 
<211 LENGTH: 560 
&212> TYPE : DNA 
<213> ORGANISM: Human 

<4 OO SEQUENCE: 12 

taattcattt 

t citctggaaa 

cCaagaatgg 

agga agggga 

agataaag.ca 

acagttgcta 

ttittaaatga 

taatttctag 

tact attittg 

tottctgtgg 

caatgatgta 

aaaaaaaaaa. 

talacatttitt 

tcgcatagaa 

gaggagcgc.c 

att cattic to 

agatagittac 

aagtaataag 

aatago attc 

acagagaatg 

<210 SEQ ID NO 13 
<211 LENGTH: 667 
&212> TYPE : DNA 
<213> ORGANISM: rat 

<4 OO SEQUENCE: 13 
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cagat coaga tigaatttgaa cqaatatatg 

atgtggtaga tagtgggctic acatttalacc 

gaggtgtgga t cittatcatc. tcc tittgact 

Ctttcaagga acttctgctt gcagagalagt 

agat.cgatcc titatgtgttt gatcgggaag 

agaatcctga tigtggagaag gattgcc caa 

actitcaga aa gtaca aggcc C caggtgttc 

ctgactittga catttittgat gaccc.cgaat 

c caat caa.gc attcaaaagg citt cacgatt 

atgtgataaa ggatgc.catt gttgaga.gca 

gctctgtttc cct cagtaat gttgaagcaa. 

aac cc actgt gtaatttctg. tctgggatg 

agttcagaag acattagagg to atct tact 

tgtggagatt tagc.catgtg ttaggtgaaa 

gtttctgaca gitatgaattt tttgacatta 

t cct cacatt ttttacctgt actttittata 

atttaatagt ttaacticagt aaaggagact 

agatttgttc atgccatgtt acaacactat 

gaaataaata ctittgctgta caaatt 

aagattittga atgtgtgagg aagtgcttitt 

aaaaaaaatt cacattittaa cccittaactg 

agatgaggaa gaatgaagtt to ctgaata 

cagacitcgct tdatgcatga ttgcattgat 

tgttgacaggg agt cc agggg ctaagtttct 

cagttcagat gtaga catat aatctagagt 

titc catagag cittattttitt gttgttcatt 

act tatttitt attataaagt tataagattit 

tittctgtgtc. tdtttataaa tittaaagttca 

alaccactgga 

tgc catat co 

tittctgcaa.g 

gggcgaaaat 

gattalaagga 

CCatt at CCa 

taagggaaac 

cgc.catttitc 

tgatgtactt 

ttgaatacag 

gaaaatt citt 

atcaa.gc.cat 

atgcagaaga 

atgatgttga 

gCatagagct 

taaatatgac 

tcc cattgttg 

ttt tatttala 

gtatt cottt 

cc cattic cott 

gagt caagaa 

gtttcgttga 

tcc aggcticc 

tatgattatt 

Caggacctag 

tgattggaag 

tottt ttctt 

taaaaaaagt aat atttagg tagatggta agactatgca ttgcttittga gggggatgtg 

agttcagtag toagcaccita catctggcag cqcacaactg. cct gtaactic cagctittagg 

aggagc.cgat accitctggcc tittatgaaca cct acactica catgcatata t ccacacaca 

9 OO 

96.O 

14 O 

2OO 

26 O 

32O 

44 O 

SOO 

560 

74 O 

86 O 

92 O 

966 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

560 

6 O 

12 O 

18O 
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gataatatac atatgcatat titt actttitt atatt catat 

agaaaaaata citctittgcct agtaagagtc. aaataaggaa 

gtacttgatgttcaccaga gggtgacatt to atctgaag 

Caac Ctgtgc Cagggacacic agctgagaga attagttcCC 

titcc cc cact tcaaatgttg acacagtic cc cagagattica 

tctattitcca gggagctitt c tittctgttgt ctaatcgaga 

tagg actt.cg titt cattata aaaaggcaag catttggitt 

cittittatctg tdtccatgtc. tatgt attta aagccaccitt 

tgaaaag 

<210 SEQ ID NO 14 
<211 LENGTH: 739 
&212> TYPE: DNA 
<213> ORGANISM: mouse 
&220s FEATURE: 

<221 NAMEAKEY: base 
<222> LOCATION: 496 
&223> OTHER INFORMATION: 
&220s FEATURE: 

<221 NAMEAKEY: base 
<222> LOCATION: 497 
&223> OTHER INFORMATION: 

<4 OO SEQUENCE: 14 

tggtaagatg gtgaatagaa 

g, C, t, unknown, 

g, C, t, unknown, 

gtgct attta ggtgagat.cg 

agcaggaagg aggaggittitt cqctic ct cag Cagataa.gc.c 

acatgagttcaacaac cago accitatgtct gacagot cat 

t caggaggtg C caatacctic tigcctctgt gaat atctgc 

acacagatac at attcat at a catattitta ttttittatat 

ttgaaatggit agaagaacac totttgcct catalagagaca 

gaaacaaatg gaCttgatgt gtcaccagag ggtgacattt 

gagaaaggac agctgtgcca gggaacgc.ca gctgagagaa 

tgccaaatct tcc tonnctt caaatgttga cacagtc.ttic 

atacacacat citttitt coct ggaactitt at ttctgttgtc 

caggaataat aggactitcat tt cattataa aatgaaaatg 

ttgaataact tittatctgtg ccc catgcct atgitatttaa 

tgtttgttgga cagaggatg 

The invention claimed is: 
1. An isolated calcium-independent phospholipase A2 55 
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tittaaaataa. 

atggat cata 

ataaagcagg 

agalactatag 

attgttt tag 

ccacagattg 

aga catatta 

attctttittg 

tgaatacaag 

catgcactgc 

aactacctgt 

act Cacaat C 

to acatttta 

aataaggaaa 

Catctgaaga 

c tagttctica 

agagatt cag 

tacttgagac 

atttgct tag 

agc catctot 

consisting of the amino acid sequence as set forth in SEQID 
NO: 1, NO: 5 or NO: 8 of the Sequence Listing. 

k k k k k 

tagaagtggit 

ggaaacaaat 

agaga.cggga 

ctgccaaatc 

aatacagaca 

ccagaaataa 

tittcaaatag 

or other 

or other 

tgatattaaa 

tcttgttgggg 

aattic cagat 

atatato CaC 

aaataataaa. 

tggaccatgg 

taalagcaggg 

acactictagt 

ttgttittaaa 

cacagatttic 

atatgttatt 

to t t t t citta 

24 O 

3OO 

360 

54 O 

660 

667 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

739 
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